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(54) FUEL PUMP CONTROL DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To juxtapose a plurality of 
fuel pumps, provide an increased life for a fuel pump by 
an amount equivalent to the increased number of the 
fuel pumps, and improve durability reliability. 
SOLUTION: The drive side and the stop side of fuel 
pumps 1 and 2 are respectively decided and switched 
each time an internal combustion engine 10 is started. 
This constitution performs normal starting one time every 
two times even when abnormality occurs to either of the 
fuel pumps 1 and 2. Further, a driven fuel pump is 
differed each time the fuel pump is started and an 
inconvenience that performance of a pump is uncertain, 
hardly occurs, since the stop state of the fuel pump is 
shortened, and the life of the whole of a system matched 
with the number of the fuel pumps is provided. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 

damages caused toy the use of this translation. . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 . In the drawings, any words are not translated. 

CLAIMS ^ • • • • 

[Claim(s)] 

[Claim 1] A fuel pump control unit characterized by providing a change driving means which changes 
and drives said fuel pump which installs two or more fuel pumps which supply a fuel in an internal 
combustion engine side by side, and is used for him for every start up of said internal combustion 
engine. 

[Claim 2] A fuel pump control unit according to claim 1 characterized by having an abnormality judging 
means to judge that said specific fuel pump is unusual if a count which continiied and failed in said 
intemal combustion engine's start up turns into more than a count of predetermined when a specific fuel 
pump of said two or more fuel pumps is used. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[TheVechnical field to which invention belongs] This invention relates to the fuel pump control unit 
which controls two or more fuel pumps and suppHes a fuel to an internal combustion engine. 
[0002] 

[Description of the Prior Art] Conventionally, what was indicated m JP,2-149865,U is knownti as 
advanced-technology reference relevant to a fuel pump control unit. By this thing, two or more fuel 
pumps are installed, and when the abnomialities of the always driven specific fuel pump are detected, 
the technology which changes to other normal fiiel pumps driven only under specific conditions, and is 
driven is shown. 

[Problem(s) to be Solved by the Invention] By the way, it is difficult to get to know the abnormal 
condition which will happen to the fuel pump variously so that there may not be accuracy and incorrect 
detection, and since the fuel pUmp changed at the time of abnormalities is driven only under specific 
conditions, the fuel pump may have caused fixing etc. and normal actuation is not compensated with an 
above-mentioned thing. Moreover, since a system-wide Ufe will be determined firom the life of the 
always driven specific fuel pump, there was nonconformity that only the Ufe for one set was acquired 
even if two or more activities of the fuel pump are carried out. 

[0004] Then, this invention was made in order to solve this nonconformity, it has two or more fuel 
pumps which supply a fuel to an internal combustion engine, and is making the technical problem offer 
of a fuel pump control unit only a part with much number of a fuel pump can prolong a system-wide 
Ufe, and can improve durable reliability. 
[0005] 

[Means for Solving the Problem] According to the fuel pump control unit of claim 1, for every start up 
of an internal combustion engine, this driving-side/halt side is determined, respectively, and two or more 
fiiel pimips are changed. Eveii if abnormalities arise by this they to be [ any of two or more fuel pumps ], 
normal start up is possible. Moreover, since fuel pumps to drive differ for every start up each time, it is 
hard to produce inconvenience from which a idle state of each fuel pump is short made, for example, 
fixing conditions, such as a moving vane, appear, and engine performance of a fuel pump becomes 
uncertain, and an effect that a life of the whole system corresponding to the number of a fuel pump is 
acquired is acquired. rz n ^ - 

[0006] In a fuel pump control imit of claim 2, among two or more fuel pumps, a specific fuel pump is 
used, and when a count which failed in an intemal combustion engine's start up continuously reaches 
more than a count of predetermined, the fuel pump is made unusual. Thereby, since abnormaUties of a 
fuel pump are judged by accuracy, an effect that the reliability of troubleshooting improves is acquired. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explamed based on 
an example. 
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[0008] <Example 1^ Drawing 1 is the outline block diagram showing the fuel pump control unit 
concerning the 1st example of the gestalt of operation of this invention. 

[0009] In drawing 1, i> piping connection of the internal combustion engine (E/G: engine) 10 is made 
witii a fuel tank 3, and two sets (F/P: fuel pump) of the fuel pumps 1 and 2 for feeding a fuel to an 
internal combustion engine 10 side are installed in the fuel tank 3. The motor (M) sections la and 2a of 
these fuel pumps 1 and 2 are connected to the change terminals 4a and 4b of a change over relay 4, 
respectively. And common terminal 4c of a change over relay 4 is connected with terminal 5a of one of 
the two of the relay 5 for registers with which parallel connection of the register (resistor) 6 was carried 
out. Other-end child 5b of this relay 5 for registers is connected with terminal 7a of one of the tsvo of the 
circuit opening (it is only described as "C/O" below Circuit Opening:) relay 7 which makes the whole 
control circuit an active state/hibemation. Moreover, other-end child 7b of the C/O relay 7 is cormected 
to the battery (power supply) 8. Here, the fuel pump 1 or fuel pump 2 in this example has the fuel- 
supply capacity that all an internal combustion engine's 10 maximum demand fuel quantity can be 
covered with any one. 

[0010] The above-mentioned change over relay 4, the relay 5 for registers, and the C/O relay 7 operate 
with each control signal from ECU (Electronic Control Unit: electronic control)20. The angle-of- 
rotation sensor 1 1 for detecting engine rotational speed is arranged by an internal combustion engine's 
10 crankshaft (graphic display abbreviation), and NE signal from the angle-of-rotation sensor 1 1 is 
inputted into it at ECU20. Moreover, IG (ignition) signal and the STA (starter) signal from an ignition 
switch 9 are inputted into ECU20, 

[001 1] And ECU20 is constituted as a logic operation circuit which consists of bus-line 26 grade which 
connects CPU21 as a well-known central processing unit, ROM22 which stored the control program, 
RAM23 which stores various data, BAJ(backup) JLAM24, the I/O circuit 25, and them. 
[0012] Next, it explains based on the flow chart of drawing 2 which shows the procedure of the fiiel 
pump control in CPU21 in ECU20 currently used with the fiiel pump control unit concerning the 1st 
example of the gestalt of operation of this invention. In addition, this fiiel pump control routine is 
repeatedly performed by CPU21 in ECU20 for every predetermined time. 

[0013] In drawing 2 , it is first judged at step SI 01 whether the flag XIG corresponding to the output 
state of IG signal fi'om an ignition switch 9 is ON. The criteria of step SlOl are not satisfied, but when 
Flag XIG is OFF, it shifts to step SI 02, and the flag Xfpchg changed [ fiiel pump ] is initialized by "0 
(un-performing)." Next, it shifts to step S103, in order to make the whole control circuit into 
hibernation, the C/O relay 7 is set to OFF, and this routine is ended. 

[0014] The criteria of step SlOl are satisfied, on the other hand, when Flag XlG is ON, it shifts to step 
SI 04, and it is judged whether the flag XSTA corresponding to the output state of the STA signal fi-om 
an ignition switch 9 is ON, The criteria of step SI 04 are not satisfied, but when Flag XSTA is OFF, it 
shifts to step S I 05, and there is a NE signal from the angle-of-rotation sensor 1 1 arranged by the intemal 
combustion engine 10, namely, it is judged whether it is inputted. 

[0015] When the criteria of step SI 05 are satisfied and there is a NE signal, aflier it shifts to step SI 06 
and the NE-signal-less counter CNE is cleared by "0", it shifts to step SI 09. The criteria of step SI 05 are 
not satisfied, but on the other hand, when there is no NE signal, it shifts to step SI 07, and it is judged 
whether it has become beyond the predetermined time KCNE to which the NE-signal-less counter CNE 
was set beforehand. The criteria of step SI 07 are satisfied, it shifts to step SI 03 noting that it is not in a 
cranking condition, when the NE-signal-less counter CNE is beyond the predetermined time KCNE, and 
the C/O relay 7 is set to OFF, and this routine is ended. Here, the criteria of step SI 07 are not satisfied, 
but occasionally, when the NE-signal-less counter CNE is under the predetermined time KCNE, it shifts 
to step S108, and although it is not yet in a cranking condition, since there is the possibility, after the 
increment of the NE-signal-less counter CNE is carried out, it shifts to step SI 09. Moreover, the criteria 
of step SI 04 are satisfied, and also when Flag XSTA is ON, it shifts to step SI 09. 
[0016] At step SI 09, after the C/O relay 7 is set to ON, it shifts to step SI 10, and it is judged whether 
the flag Xfpchg changed [ fiiel pump ] is "0." At step SI 10, the flag Xfpchg changed [ fuel pump ] is 
"1", and when the fuel pump of an activity is already changed to the fuel pump of an activity last time 
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this time, this routine is ended as it is. 

[0017] On the other hand, the criteria of step SI 10 are satisfied, the flag Xfpchg changed [ fuel pump ] is 
"0", and when the fuel pump of an activity is not yet changed last time, after the flag Xfpchg changed 
[ fuel pump ] is set to "1" at step Sill, it shifts to step SI 12. The pump number flag Xpump used which 
means any of the fuel pumps 1 and 2 were used last time in step SI 12 is "0", and it is judged whether the 
fiiel pump 1 of No. 1 was used last time. The criteria of step SI 12 are satisfied, when the fuel pump 1 of 
No. 1 is used last time, it shifts to step S 1 1 3, and the pump number flag Xpump used is set to " 1 " so that 
the No.2 fiiel pump 2 may be used this time. Next, it shifts to step SI 14, and a change over relay 4 is set 
to ON, and ends this routine. 

[001 8] The criteria of step SI 12 are not satisfied, but on the other hand, when the fuel pump 2 of No.2 is 
used last time, it shifts to step SI 15, and the pump number flag Xpump used is set to "0" so that the fuel 
pump 1 of No.l may be used this time. Next, it shifts to step SI 16, and a change over relay 4 is set to 
OFF, and ends this routine. 

[0019] Next, it explains based on the flow chart of drawing 3 which shows the procedure of the supply 
fiiel quantity control in CPU21 in ECU20 currently used with the fiiel punip control unit concerning the 
1st example of the gestalt of operation of this invention. In addition, this supply fiiel quantity control 
routine is repeatedly performed by CPU21 in ECU20 for every predetermined time. 
[0020] In drawing 3 , the demand fuel quantity QF corresponding to an internal combustion engine's 10 
operational status is computed at step S201 based on NE signal fi-om the angle-of-rotation sensor 1 1, or 
other yarious sensor signals. Next, it shifts to step S202 and it is judged whether the demand fiiel 
quantity QF computed at step S201 is below the specified quantity that a fuel pump 1 or a fiiel pump 2 
can provide with the amount of current through a register 6. 

[0021] In order to carry out a current supply source through a register 6 since it shifts to step S203 when 
there is little demand fiiel quantity QF of an intemal combustion engine 10 as [ below ] the specified 
quantity, and the fuel-supply capacity of a fuel pump 1 or a fuel pump 2 is seldom needed so that the 
criteria of step S202 are satisfied, and a pump rotational firequency may be stopped low namely, the 
relay 5 for registers is set to ON, and this routine is ended. In order to carry out a current supply source 
without minding a register 6 since an intemal combustion engine's 10 demand fiiel quantity QF shifts to 
step S204 exceeding the specified quantity when many, and it needs the fiiel-supply capacity of a fuel 
pump 1 or a fiiel pump 2 with all its might so that the criteria of step S202 are not satisfied, but a pump 
rotational frequency may be made high on the other hand namely, the relay 5 for registers is set to OFF, 
and this routine is ended. 

[0022] Thus, the fuel pump control unit of this example installs two sets (plurality) of the fiiel pumps 1 
and 2 which supply a fiiel to an intemal combustion engine 10, and possesses the change driving means 
attained by CPU21 in ECU20 which changes and drives the fuel pumps 1 and 2 used for every start up 
of an intemal combustion engine 10, and the change over relay 4. 

[0023] Therefore, for every start up of an intemal combustion engine 10, this driving-side/halt side is 
determined, respectively, and fuel pumps 1 and 2 are changed. Since fuel pumps 1 and 2 are changed for 
every start up of an intemal combustion engine 10, even if abnormalities arise in any one in fuel pumps 
1 and 2 by this, normal start up is possible for 1 time to 2 times. Moreover, since the fiiel pumps to drive 
differ for every start up each time, it will be hard to produce inconvenience fi*om which the idle state of 
each fiiel pump is short made, for example, fixing conditions, such as a moving vane, appear, and the 
engine performance of a fiiel pump becomes uncertain, and the life of the whole system corresponding 
to the number of a fiiel pump will be acquired. 

[0024] By the way, you may make it warn an operator etc. noting that the fuel pump is unusual, when 
the count which used the specific fuel pump and failed in an intemal combustion engine's start up 
continuously in the above-mentioned example reaches more than the count of predetermined. 
Furthermore, after an unusual fiiel pump is decided, as the change to the unusual fuel pump by the 
change over relay is not carried out, it is good also considering an intemal combustion engine's start up 
as a positive thing. 

[0025] It can be said that such a fuel pump control unit is what has the abnormality judging means 
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attained by CPU2 1 in ECU which will judge that the specific fuel pump is unusual if the count which 
continued and failed in an internal combustion engine's 10 start up tums into more than the count of 
predetermined when the specific fuel pump of two or more fuel pumps is used. For this reason, since the 
abnormalities of a fuel pump are judged by accuracy, the reliability of troubleshooting improves. 
[0026] <Example 2> Drawing 4 is the outline block diagram showing the fuel pump control unit 
concerning the 2nd example of the gestalt of operation of this invention. In addition, about what consists 
of the same above-mentioned configuration or same above-mentioned considerable portion as an 
example, the same sign and the same mark are attached among drawing, and the detailed explanation is 
omitted. 

[0027] The inside of the actuation relays 41 and 42 by which replaced the point of difference with an 
above-mentioned example with the change over relay 4, and parallel connection was carried out. 
Terminal 41a of one of the two of the actuation relay 41 is connected to motor section la of a fuel pump 
1. Moreover, it is that terminal 42a of one of the two of the actuation relay 42 is connected to motor 
section 2a of a fuel pump 2, and lose the relay 5 for registers, and a register 6, and the other-end children 
41b and 42b of the actuation relays 41 and 42 are connected to terminal 7a of one of the two of the C/O 
relay 7. 

[0028] Here, the fuel pumps 1 and 2 in this example have the fuel-supply capacity that the abbreviation 
one half degree of an internal combustion engine's 10 maximum demand fuel quantity can be covered, 
respectively, among fuel pimips 1 and 2, either is made into the fuel pump of Maine, and they make 
another side the fuel pump by the side of a factice, and change Maine side / factice side for every start 
up of an internal combustion engine 10. And when there is little demand fiiel quantity of an internal 
combustion engine 10 and meals can be provided by one set of a fuel pump, only the fuel pump of 
Maine at that time is driven, and if an internal combustion engine's 10 demand fliel quantity increases 
and it becomes impossible to be able to finish providing meals by one set of a fuel pump, the fiiel pump 
by the side of a factice will also be driven. 

[0029] Next, it explains based on the flow chart of drawing 5 which shows the procedure of the fuel 
pump control in CPU21 in ECU20 currently used with the fuel pump control xmit concerning the 2nd 
example of the gestalt of operation of this invention. In addition, this fuel pump control routine is 
repeatedly performed by CPU21 in ECU20 for every predetermined time. 

[0030] In drawing 5 , it is first judged at step S301 whether the flag XIG corresponding to the output 
state of IG signal fi*om an ignition switch 9 is ON. The criteria of step S301 are not satisfied, but when 
Flag XIG is OFF, it shifts to step S302, and the flag Xfpchg changed [ fuel pimip ] is initialized by "0 
(un-performing)." Next, it shifts to step S303, in order to make the whole control circuit into 
hibernation, the C/O relay 7 is set to OFF, and this routine is ended. 

[0031] The criteria of step S301 are satisfied, on the other hand, when Flag XIG is ON, it shifts to step 
S3 04, and it is judged whether the flag XSTA corresponding to the output state of the STA signal fi*om 
an ignition switch 9 is ON. The criteria of step S304 are not satisfied, but when Flag XSTA is OFF, it 
shifts to step S305, and there is a NE signal from the angle-of-rotation sensor 1 1 arranged by the internal 
combustion engine 1 0, namely, it is judged whether it is inputted. 

[0032] When the criteria of step S305 are satisfied and there is a NE signal, after it shifts to step S306 
and the NE-signal-less counter CNE is cleared by "0*', it shifts to step S309. The criteria of step S305 are 
not satisfied, but on the other hand, when there is no NE signal, it shifts to step S307, and it is judged 
whether it has become beyond the predetermined time KCNE to which the NE-signal-less counter CNE 
was set beforehand. The criteria of step S307 are satisfied, it shifts to step S303 noting that it is not in a 
cranking condition, when the NE-signal-less counter CNE is beyond the predetermined time KCNE, and 
the C/O relay 7 is set to OFF, and this routine is ended. Here, the criteria of step S307 are not satisfied, 
but occasionally, when the NE-signal-less counter CNE is under the predetermined time KCNE, it shifts 
to step S308, and although it is not yet in a cranking condition, since there is the possibility, after the 
increment of the NE-signal-less counter CNE is carried out, it shifts to step S309. Moreover, the criteria 
of step S304 are satisfied, and also when Flag XSTA is ON, it shifts to step S309. 
[0033] At step S309, after the C/O relay 7 is set to ON, it shifts to step S3 10, and it is judged whether 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/20/2004 



Page 5 of 6 



the flag Xfpchg changed [ fuel pump ] is "0." At step S3 10, the flag Xfpchg changed [ fuel pump ] is 
"1", and when the fiiel pump of Maine of an activity is already changed to the fuel pump of Maine of an 
activity last time this time, this routine is ended as it is. 

[0034] On the other hand, the criteria of step S3 10 are satisfied, the flag Xfpchg changed [ fuel pump ] is 
"0", and when the fuel pump of Maine of an activity is not yet changed last time, after the flag Xfpchg 
changed [ fuel pump ] is set to "1" at step 831 1, it shifts to step S3 12. The Maine activity pump number 
flag Xmpump which means any of the fuel pumps 1 and 2 were used last time as a fuel pump of Maine 
in step S312 is "0", and it is judged whether the fuel pump 1 of No.l was used last time as a Maine side. 
The criteria of step S312 are satisfied, when the fuel pump 1 of No.l is used last time as a Maine side, it 
shifts to step 831 3, and the Maine activity pump number flag Xmpump is set to "1" so that the No.2 fuel 
pump 2 may be used as a Maine side this time. Next, it shifts to step 8314, the actuation relay 42 is set 
to ON, and this routine is ended. 

[0035] The criteria of step 8312 are not satisfied, but on the other hand, when the fuel pump 2 of Np.2 is 
used last time as a Maine side, it shifts to step S3 1 5, and the Maine activity pump number flag Xmpump 
is set to "0" so that the fuel pump 1 of No.l may be used as a Maine side this time. Next, it shifts to step 
S3 16, the actuation relay 41 is set to ON, and this routine is ended. 

[0036] Next, it explains based on the flow chart of drawing 6 which shows the procedure of the supply 
fuel quantity control in CPU21 in ECU20 currently used with the fuel pump control unit conceming the 
2nd example of the gestalt of operation of this invention. In addition, this supply fuel quantity control 
routine is repeatedly performed by CPU21 in ECU20 for every predetermined time, 
[0037] In drawing_6 , the demand fuel quantity QF corresponding to an intemal combustion engine*s 10 
operational status is computed at step 8401 based on NE signal from the angle-of-rotation sensor 1 1, or 
other various sensor signals. Next, it shifts to step 8402 and it is judged whether the demand fuel 
quantity QF computed at step 8401 is below the specified quantity that can be provided with one set of a 
fiiel pump 1 or a fuel pump 2. 

[0038] The criteria of step 8402 are satisfied, since one set of the fuel-supply capacity of Maine of a fuel 
pump 1 or the fuel pumps 2 is sufficient when there is little demand fuel quantity QF of an intemal 
combustion engine 10 as [ below ] the specified quantity, it shifts to step S403, and the actuation relay 
41 or the actuation relay 42 by the side of a factice is set to OFF among a fuel pump 1 or a fuel pump 2, 
and this routine is ended. On the other hand, step 8402 does not carry out criteria, but exceeding the 
specified quantity, when many, since it is insufficient, an intemal combustion engine's 10 demand fiiel 
quantity QF shifts to step 8404 in one set of the fuel-supply capacity of Maine of a fuel pump 1 or the 
fiiel pumps 2. In addition to the actuation relay 41 or the actuation relay 42 beforehand turned on among 
the fiiel pump 1 or the fuel pump 2 corresponding to the activity of this Maine, the actuation relay 41 or 
the actuation relay 42 corresponding to an activity by the side of a factice is also set to ON, and this 
routine is ended. 

[0039] Thus, the fuel pump control unit of this example installs two sets (plurality) of the fuel pumps 1 
and 2 which supply a fuel to an intemal combustion engine 10, and possesses CPU21 in ECU20 which 
changes and drives Maine side / factice side of the fuel pumps 1 and 2 used for every start up of an 
intemal combustion engine 10, and the change driving means attained with the actuation relays 41 and 
42. 

[0040] Therefore, for every start up of an intemal combustion engine 10, Maine side / factice side is 
determined, respectively, and fuel pumps 1 and 2 are changed. Since Maine side / factice side of fuel 
pumps 1 and 2 is changed for every start up of an intemal combustion engine 10 by this. Since the fiiel 
pumps to drive differ for every start up each time even if the fuel pump is driving [ about operational 
status with little demand fuel quantity of an intemal combustion engine 10, and ], since the mainly 
driven fuel pumps differ for every start up each time, Inconvenience from which the idle state of each 
fiiel pump is short made, for example, fixing conditions, such as a moving vane, appear, and the engine 
performance of a fiiel pump becomes uncertain arises, and it is a difficulty pile. Moreover, since both 
fiiel pumps 1 and 2 drive only when an intemal combustion engine's 10 demand fuel quantity increases 
and it becomes impossible to be able to finish providing meals by one set of a fiiel pump, it is effective 
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also that it is possible to control power consumption and in cost, without using a register [ as / in the 
above-mentioned example ], and the relay for registers, and further, the stop time of the fuel pump by 
the side of a factice can be balanced, and a system-wide life can be prolonged. 

[0041] By the way, you may make it warn an operator etc, noting that the fuel pump is unusual, when, 
the count which used the specific fuel pump as a Maine side, and failed in an internal combustion 
engine*s start up continuously in the above-mentioned example reaches more than the count of 
predetermined. Furthermore, after an unusual fuel pump is decided, while always making other fuel 
pumps into the Maine side, if it is made not to turn on an actuation relay of an unusual fuel pump, an 
internal combustion engine's start up can be made into a positive thing. 

[0042] It can be said that such a fuel pump control unit is what has the abnormality judging means 
attained by CPU2 1 in ECU which will judge that the specific fuel pump is unusual if the count which 
continued and failed in an intemal combustion engine's 10 start up turns into more than the coimt of 
predetermined when the specific fuel pump of two or more fuel pumps is used as a Maine side. For this 
reason, since the abnormalities of a fuel pump are judged by accuracy, the reliability of troubleshooting 
improves. 

[0043] Furthermore, in the above-mentioned example, on account of explanation, although the number 
of a fuel pump was made into two sets, when carrying out this invention, it is not limited to this and, 
naturally can apply also to the system which makes a fuel pump three or more sets. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/20/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESC RIPTION OF DRAWINGS . 

[Brief Description of the Drawings] 

[Drawing 11 Drawing.! is the outUne block diagram showing the fuel pump control unit concemmg the 
1st example of the gestalt of operation of this invention. 

[Drawing 21 Drawing^ is a flow chart which shows the procedure of the fuel pump control in CPU in 
ECU currently used with the fuel pxmip control unit conceming the 1st example of the gestalt of 
operation of this invention. 

[Drawing 3] DrawinS^ is a flow chart which shows the procedure of the supply fuel quantity control in 
CPU in ECU currently used with the fuel pump control unit conceming the 1st example of the gestalt of 
operation of this invention. 

[Drawing 41 Dra wing 4 is the outline block diagram showing the fuel pump control unit concemmg the 
2nd example of the gestalt of operation of this invention. ^ 

[Drawing 51 Drawing_5 is a flow chart which shows the procedure of the fuel pump control in CPU in 
ECU currently used with the fuel pump control xmit conceming the 2nd example of the gestalt of 
operation of this invention. 

[Drawing 61 Drawing^ is a flow chart which shows the procedure of the supply fuel quantity control in 

CPU in ECU currently used with the fuel pump control unit conceming the 2nd example of the gestalt of 

operation of this invention. 

[Description of Notations] 

1 Two Fuel pump 

4 Change over Relay 

7 CIO (Circuit Opening) Relay 

9 Ignition Switch 

10 Internal Combustion Engine 
20 ECU (Electronic Control) 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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